Activation of NLRX1-mediated autophagy accelerates the ototoxic potential of cisplatin in auditory cells.
To date, the mechanism (s) underlying the cisplatin-elicited ototoxicity has not been elucidated fully. Nucleotide-binding domain and leucine-rich-repeat-containing family member ×1 (NLRX1), a cytoplasmic pattern recognition receptor, is tightly related to mitochondrial function, reactive oxygen species (ROS) production, and autophagy. In this work, autophagy alteration, NLRX1 expression, ROS generation and cell injury were investigated correspondingly by immunofluorescence staining, western-blot, TEM, flow cytometry and MTT in HEI-OC1 cells of both NLRX1 overexpression and silencing in response to cisplatin stimulus. We found that NLRX1 expression was increased concurrent with the increase of autophagy activation in HEI-OC1 cells under the cisplatin insult. NLRX1 overexpression led to the amount of accumulation of autophagsomes in HEI-OC1 cells in normal condition and a higher activation of autophagy concurrent with cell injury in HEI-OC1 cells treated with cisplatin, whereas, NLRX1 silencing decreased the activation level of autophagy concurrent with increased cell viability in HEI-OC1 cells treated with cisplatin. Mechanistic studies showed that NLRX1 potentiated mitochondrial-derived ROS generation in response to cisplatin exposure. Inhibition of ROS generation significantly prevented autophagy activation and apoptosis both in HEI-OC1cells and cochlear explants treated with cisplatin. The findings from this work reveal that NLRX1 sensitizes auditory cells in vitro to cisplatin-induced ototoxity via autophagic cell death pathway, providing another strategy against cisplatin-induced ototoxity.